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SPACE POWER AND ELECTRIC PROPULSION 
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PHOTOVOLTAIC ENERGY CONVERSION 


(3.2M/58 DPY) 


THRUST 


APPROACH 


o CELL R&T 

-4 2 kW/kg 


LIFE 

(15%, 10 YR GEO) 


— > $5/W 


o LOW COST BLANKETS/ARRAYS 
— > $30/W AT 100 kW 


3.8% Si Cell 
50 }jm Si Cell 

CVD GaAS/Concentrator Cell 
Multibandgap 


- Radiation Immunity/GaAs 

- Annealing/Rad. Handbook 

- CBC/Large Area Si /Pep Cell 

- Non-Vacuum Processes/DOE Line 


- Concept Trades 

- Module Development 

- Low Cost SEP Blanket 


o HIGH PERFORMANCE BLANKETS/ARRAYS 

— > >300 W/kg 

GEO/PLANETARY 


Concentrator Concepts 
Planar Thin Cell Blanket 


POWER MANAGEMENT AND DISTRIBUTION (3.4M/62 DPY) 


thrust 

APPROACH 

o COMPONENTS, CIRCUITS, 
SUBSYSTEMS 
— >>100 KW 

> HIGH VOLTAGE 

— ^ LIFE 

- Power Transistors, Diodes, Switches, Capacitors 

- Converters, CDVM, Inverters 

- APSM (Planetary) 

- AMPS (LEO) 

- AC/DC Model 


0 EfJVI ROMNTAL INTERACTIONS 

- Charging Design G/L/NASCAP 

- HV Plasma Interactions/Design GL 

o THERMAL MGMT 

- Concept Trades 


- Acquisition/Transport/Rejection 
Components 
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CHEMICAL ENERGY CONVERSION AND STORAGE (2.7M/43 DPY) 


THRUST 


APPROACH 


o HIGH ENERGY DENSITY 


1MJ/kg 


Li Primary 
Li Secondary 
WaS Secondary 


o HIGH CAPACITY 


100 kW leo 

25 kW GEO 


Torroidal NiCd 
Fuel Cell/Electrolyzer 
Ni H 


o FUNDAMENTALS 

— > Life 

Understanding 


NiCd Reconditioning 
NiCd Failure Model 
Separators 


THERMAL TO ELECTRIC CONVERSION (1.7M/12 DPY) 


THRUST 

o POWER FOR NEP 

— > 20 kg/kW 


o RTG CONVERSION 

— »10 W/KG 


o STG DEVICES 


APPROACH 

- Joint Planning with DOE/AF 

- Requirements Analysis/Syst Design 

- Converter Trades 

TE/TI Experimental 
Brayton analytical 

- Heat Pipe/Radiation Coupling 

- GDS Planning 

- Advanced Materials/Converters 


- Panel Designs/Tests 
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ADVANCED ENERGETICS (J,3 M/24 DPY) 


MSI 


APPROACH 


o ADVANCED CONCEPT ASSMT - Overall Solicitation/Assessment/Review/Workshops 

- Selected 'SEED HONEY' Support e.g., 

INERTIAL ENERGY STORAGE 
PLASMA HEAT PIPE 
SODIUM TC CONVERTER 
LASER ANNEALING/WELDING 
SPECTRA/THERMO PHOTOVOLTAICS* 

LIQUID DROP/PARTICLE RADIATORS 
FLYWHEEL STORAGE 


o USER POWER GENERATION 
« TRANSMISSION 


Solar Pumping 
Nuclear Pumping 
Receivers 


* currently supported in 
photovoltaic objective 


SYNCHRONOUS ENERGY TECHNOLOGY (SET) 


ffiEC: MANY USAF & NASA MISSIONS WILL REQUIRE HIGH POWER 

IN HIGH ORBITS 

USAF: SPACE BASED RADAR, SPACE SURVEILLANCE, 
SPACE WEAPONS 

NASA: COMSATS, DIRECT BROADCAST, ELECTRONIC 
MAIL 


OB JECT I V E: TO ASSURE TECHNOLOGY READINESS OF SYNCHRONOUS ORBIT 

POWER SYSTEMS OF > 25KW BY 1985 

BENEFITS : ENABLING WITHOUT A NEW STS 

AUTOMATED TO REDUCE COSTS AND VULNERABILITY AND TO 
INCRUSE RELIABILITY 
MULTIPURPOSE MODULE CONCEPT 


APPROACH . DEVELOP DRAFT PROGRAM PUN AT NASA/USAF WORKSHOP/HTG - 

APRIL/MAY 1980 
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PLANNING 


o NASA ADVISORY COUNCIL - SSTAC REPORT .1979 


- >100 W/kg Silicon Array - Automated Power Syst - Advanced niCd 

>33 Wh/kg Ni-H - 300- 1 kv bus/components 

100-300V BUS/COMPOMENTS 

- >200 W/kg Concentrators 

- > 50 Wh/kg Inertia Wheels 

>50 Wh/kg Methal Sulpher Battery 
>50 Wh/kg H2O2 Systems 


0 NASA/AF SET TECHNOLOGY PUNNING 

- Focus Technology Toward GEO, >25 kW, 10yr 

- Identify New Approaches/Concepts 

- Establish Goals/Roles/Resources 
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